Mechanisms of cardiotoxicity associated with ErbB2 inhibitors.
The ErbB2 receptor is a proto-oncogene associated with a poor prognosis in breast cancer. Herceptin, the only humanized anti-ErbB2 antibody currently in clinical use, has proven to be an essential tool in the immunotherapy of breast carcinoma, but induces cardiotoxicity. ErbB2 is involved in the growth and survival pathway of adult cardiomyocytes; however, its levels in the adult heart are much lower than those found in breast cancer cells, the intended targets of anti-ErbB2 antibodies. Furthermore, clinical trials have shown relatively low cardiotoxicity for Lapatinib, a dual kinase inhibitor of EGFR and ErbB2, and Pertuzumab, a new anti-ErbB2 monoclonal antibody currently in clinical trials, which recognizes an epitope distant from that of Herceptin. A novel human antitumor compact anti-ErbB2 antibody, Erb-hcAb, selectively cytotoxic for ErbB2-positive cancer cells in vitro and vivo, recognizes an epitope different from that of Herceptin, and does not show cardiotoxic effects both in vitro on rat and human cardiomyocytes and in vivo on a mouse model. We investigated the molecular basis of the different cardiotoxic effects among the ErbB2 inhibitors by testing their effects on the formation of the Neuregulin 1β (NRG-1)/ErbB2/ErbB4 complex and on the activation of its downstream signaling. We report herein that Erb-hcAb at difference with Herceptin, 2C4 (Pertuzumab) and Lapatinib, does not affect the ErbB2-ErbB4 signaling pathway activated by NRG-1 in cardiac cells. These findings may have important implications for the mechanism and treatment of anti-ErbB2-induced cardiotoxicity.